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PURPOSE: To provide a remote data shadowing system 
which provides a real- time disaster recovery function on a 
storage area base. 

CONSTITUTION: A write input-output operation is 
performed in a storage sub-system on the primary side 14 by . 
record update on the primary side 14. A time- stamp is 
attached to this write input-output operation and the time, 
order and physical position of the record update are collected 
in a primary data mover. The primary data mover divides 
plural sets of record update and their related control 
information into groups based on prescribed time intervals, 
adds a prefix header to the record update and thereby forms a 
self-description record set. The self-description record set is 
sent to a remote secondary side 15, and such a consistency 
group is formed that the record update is ordered to be able to 
shadow the record update in the sequence that matches the 
sequence where the write input-output operation was 
performed on the primary side 14 by the record update. 
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* 



-fe 5/ -V-fr bmtifttiLmtZ £> -5 *»K A*** b-f, " ft 

(b) ^-^s^r^^-^ieti^^^x^^^^ 

( c ) ^-^jEWt^-en^ua-K- -fey h««*» 

3— K--fc?M<. -&^*x*/SttlcJ:S***Aflb 

(d) SaiEje^a-K'-fey HrlBBI^A— T'lc^ 

(e) ttfv^-fii • ^^>^«rWi-6&e,aasfi 

[11*92] #BHB^-^'«)BI»*IIBtrBWJi-«fcft 
fA^tr>3 >£0f!teU #IBIH*Oi<— ^«>St!M« 

a*, ^fy/ (b) (c$bJ-§*nsrt^»t-r 
a^otsrt^fyT' (d) ic^^n-srt^mt 
*-z/&-Kwic&m'rz>xT<yy (f) ^seic^t* 

[IS*95 J £l*#o*:#ae,§2&U' = - K • -fey MS 
(g) ££<b(c^trr<h£^m£1-5, !8#3UKI5*& 
[ft#*l6] iBfBftu^- K • -fey M^^-efcs 



(g) K£*>U:^«x*i. Sl*95(c 

^^^rMt^ti^r^y (h) &£e>ic^t* 
r&ftuas— KMicSMH-ftw&tf. ^f^/ (h) 

»#fctr*^y:/ (i) * Sfcfc^tfw 

[te*^i 0] i&mvL\a(D*Lib\zmii& s -* • k- 

>^£:fT 9 3/*^ AiriBl^T, rcOi/^rAjj:, —ft 
• A — s< t % ^a-KHf^tir^!)^ 
3 V<t $r^tT-r 6 -ft:/ n -fe y -WW** 
— ft^ni?s,iH;L -ft:/uiry1^<b— ftiei&lr- 

tttiWrSfe AO-RKfi^^^^x ^ £ &*rf 5-ft 

(a) -RiSltl^^V^^AO^i&^AttjyjlftfPJC^ 
• ^^^^^MJtS^^y^i:, 

(b) -ft|£1t^^^^Art^#B«iK«i:<z)-fey*> 

(c) — ftia«i^^^^A^^#g2«KSd^U'3-- 
K • -fey btfm&&&1-Zx?v7k, 

(d) 1/3- K • hi ^t1X^:tl<D — K • "fe y h 

tsfiisr-ftx-* • A-><icK*atf^y y^fc, 

(e) frua- K--fey h^MUl^y^tttt, ^rftic 

(f) W^WpMIBBHc^UT. ^IHWUB^-^^ffi 
-CSBIBj«u = — K- -fry h^-JSfc^o-feytMc^fi- 
6*xyy£. 

(g) £ BISM 1^3— K • -fe y h ^bfi-ot^-T'^ 

(h) Mff»'&<4<o*>6JBff-e#«E^tt^-^U3 
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W&mi 2] (g) &-&LW?'<Tt>tiZZ£ 

(f) lcS6>Jc:**iiawfc«r1«»i:i-5. M 

1 o kimm)*^ 

ry^ (f) ft* 

*>&z.*M-ew£-r&XTvzf (i) Sr$e>^*tfrt 

6] WIWBIII^/u-^5F*±-C*>5 4:-* 
£<fc 9— 3fc{W«cS*-r«5r xt?-? (i) ic£ fb 

7) ^fyy (c) dS, l/a-K'ty Ht 
fglcio^T, *U3-K3E»fd$*jttSn-Cv>6— RIB* 

js i o \c&m<Djjm 0 

m*Xl 8] (c) i/a-K'ty hffif 

WM20] lo^jttitt^r^y > 3 

3- K • -fey H-X<5V^TW^*^tt©*>a«ff-ew = 

b»i * B z> it #> tc r ^ y > 3 > k -*se*i>- 7 ^ * 

?u y? k, 

KM iff r £ lc u a - K ■ * y b 5 



IB«*J»*I1(0 5 i oo-ftiB*WWK«^tti* 

a • ^^T^-ft^-* • u±-'<^&\z : &-rzk&¥T 
[M^«2 5] frua— K-*y M**a*. 

^> ->y^^#^ *sj:tr^y b*m*&mm'tzzk& 

[11^2 8] u=— K3E*f«r^-y— r/^IL, 

2 7 (Cf5f£(D-^i/^^A 0 
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u-^~ KSEWr letter 6»fc*Affi/j«f£&ai U 

^«?r*»i&*AttA»fPlciSi:r, u=>- KMMrSt 
»ii*AWA»^SVMC3EUv^Wff-cafe-<e>ixSJ:5 

T. #«?MIBWS^/w--^K:*«»^-/^fc«lAL, «K 
a^j/^dJ, eBKafii^a- K • -try h«r^R-rsfc«> 

£i&*g*>3iv gareaixa— k- -fey hds-ftiiuc 

&ffi**U § Bf2i$ =» — K • *fe 3/ h d*, — ft<B!ia><bco 

ftffluc««i-s, srbt*-* . >^ k — r • 

-*-*^<k 111**3 HilE^iSBi^-^ 

• k — r ■ ^f^ 0 

[111^3 3] -ft7 f n-fc3>ih&* % -ftffiiucaega&u 

#JS3 2<cg£«Wigfii^-* • K — < > ^ • 
*S3 3 lcg5«^R3^-^ • >y K — f >^ • 



[11^3 6] U3-KI«f«r^f-t;uteIU -ft 
/<^St6Ci^»fct6, §S*iS3 2tCfB*B<Oig 

[gfl**3 7] «^(0-ftiet6^@d5ii[^r^-t^fBii 

(DASD) -CfciCi^fttta, ?fiM3 2 
[fffl**3 8] #un-K • -try 

-ft^ar K^t, 

v-y ^S^-*J«tU^s/ (CCHH) k. 

mmm&m^k. 

&&*AtoJ3*^7k* 
»9ft\Rk. 

■tttm^k. 

mr-fr&k. 

tirmmm?/u—7Wr^k. 

I'^-h-mjfrvftMk&^ttzk&ftmk'tz* m** 

3 7 ICiEftOitra^— * • S/* K — r • isXTM> 0 

&is="- KKfsrfcic»i&*Aaj*iikff* lorogit 

*n^no-ftEtt*y»SSIE»i&*AttJ^»^ 

*t«-r5»i&*AW*»ffJcH?i:T, ua- KSMff*-*: 

ftBB*M»»H*^^3— K- -try HB««:iR*Lr, 
mr£<ntr/u-z?<D\s=i- K • -try h««»c»lB»^y^ 
«r^DL, ^iSa^ &f&<D u=i— K'-fe^hit?^ 

feitf^y K#f (CCHH) % u=»-KSi&rWi^# 
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J: XI\s ^ - 9 mm **** 

—Iky*—? • A— '<&WU ^WZftf-^ • A— ^ 

-fey hds^±*^o-C*> 5 U gafei£ 
[00 0 1] 

(DASD) *<D}) 7^94 J*m&^V—(DtL)h<D 
(0 0 0 2] 

=»— K) &»iW1-Sfc«>l£MU — ASfcK, f-^M^ 

fA«i-cfc5o ^-*k*wmu a»*j:<U3a*t» 

•y^y (D RAMIfcttS R AM) T $> 5 « > * y 
£>7£J£££:£ 0 T^-fe^^^icm^^tT^-5/c 

[0003] »-i^/p<D^-*se«tfis, i§#> mm 

T^-fe^ieti^jH (DASD) &£tf. DASDf2tt# 
rij <h r 0 j fctt**»fcKJtS*fc 

— ^t^^fcffiWMfrr*. ttftDASDtt. £t© 



t**;** • rtyyy (hda) t Lt^ubnri^r 
^-fe^«*tt, io*fcii»wR»»)»M 

-f * * <DWtm h?-* &fcm-r zftMz h^v^m* 
&m-e$z>£5. #DASDic^tte>ttr^5o 

yt*, DASD{c*jWsn^— ^^^r^-fe^i*«tt 
[0004] ^H^^ji^nj^T^u^/KDx-^iati 

f-^/^fif-ytDASD?^^^ y 
[0 0 0 5] T^-^O^Ji, ^Il^otW/^ 

-»B« ^/U"C»ife Lfcv^-^ IS \cm-t ^ B#r^ 

ii^DODASDtC^— J: PICiB^P 

ODASD«rfflft5*^ife5 7-y >?tm* 

4trt, f-^^#?)fci6i:z^DASD^ii5ict 

2>r<t^-c^^ o r<7)^^^^«. ^I^DASD^ 
[0 0 0 6] se*K««r-K^8a:it-6^Ktt«rJ£flRi-S 

*«<o5c*r^-r (raid) mm^-tzmz^t? 

W^SrSiS^— ^ds*tii*Jx5 0 Ioodas 
[0 00 7] 82(t*«*fctt8B*iK*"t?»**s 
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^—fK-Kr-fkmCXV AiSL#^ (VOL 
SER) ^DASDTK^^^OOT, ZthhCO^m 

ttfT;tfcv\, JfcjR, ^sue^, 

60 ::<£>#£\ Sm^-c^— :/£iR«U iift, 

3^1^81, s<v*7 y^iI^LTtTfc*l5fc> 
[0 0 0 8] SblCftiftWA^^fc^— ^»l*«IB*«fe 

5-T«tt^*9, Z<Oltit>. LfcJ&^K 

«ijas-»cflafeaiBi-*«*i*»*»**ts 0 

[0 0 0 9] LfctfoT, */M»0«|»7 f -^«r«ffiU 

t, — fttoiffiffislOT 5 — ^ t— Sci - *-^— ^£>y TVi^-f 
A Miff Srfx 5 w £ **a**tT 

[0010] 

miB^fcy>(CDASD^-^$r-^{R)lCv--r K — <\s? 
(shadowing) ^6fca&©*fi£ixfcim^J:U<;frfc£ 

[0011] 



-tf-CHfrSitS 1 o*fcttiSOT^y >a Vic* 

rft^^-M*, &&&iB^£t;:::&{iJ#te/B^#S 
(a) -&ISt£^:/i^xA-cfT 
^yzft, (b) ^^-^jEffr^ic-^iate-^^v- 

K- -fey H»««r 

mkt^y-vft. (c) &aiE»ua- K-*y h 

jg<©#3&*Aa3*!ftf^«rl5^fi!Ei-SOJC+»/j:fc(C) 
h««i»€>ea«E»U3 - K • -fey h^tS^ry 

(d) gf3e^w»iL*v>«tca6<5^T. saiea* 

(e) *fc^*f1s*^A • v:/*r»o 

asese^a-K'-fey h^mm^^-^k it, 

[0 0 12] #*WOte<0**«-Ctt. — fci/^-Mi 
K'tyh«:4*t5. ^HftiO^ BSSizE 1/3- K • 

AW^»5&^»m-J:oT#u=i-K3E«f^'tw^ 
IS^^ix5J: ^id-TSo — fc^o-fcylhtt, IB}^^^^ 

- A-y<|;i/3-K "fey MSf««r!i«-rSJ:5, 

•fey hfar««rB*rareRis^i-— ^ic^— ^en 

^fi^ai2^u=»-K • -fey h«r^filc-r6o 
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[0013] *&w<D±&&£zfi%<D4tL<Dn#) % 

[0 0 14] 

famfcfc^**rJ» (dfsms/mvs) yyhtx-T 

teZZMft-fZlZMZ^ I 6 0£fcl4 

I BM^rV3 7 O^n-fey-tf-jk h . 

5/1J-cD7£l&S:£ 9, 4>ft< £ t> 1 I BM 3 9 9 

% 0 £ blZ&fefflfflmmte. IBM 3 3 8 0*fcf43 
3 9 0 DA SD/ii:'(D lftcDjg^T^ ir* fStt^iE 

(DASD) lZ&tfc£tlT\,^Z> 0 ^^h-yn-tr^*^^ 
3Htft<Ctf»«^S:«i«i"*co^JtL. EMMPSI 
J4. *&m^-*^~*£^4<*5&U 

(stage) /^XT—i? (destage) U U ^JRtt 

[0 0 15] — ttnft^—^MS^T-^OJKVfKIBfR: 
&fl!l£<D^J|fJ4, a-— tf^gitAHe>*b*fel«(Ou^</w 

ftv\ *©16tt, <DE«fW»Klt"Ctt-ft 

afl^-Efcftijjcagitfc-^iv-^DASD^ h y 

Rie«IW»KmwjK«$n^--»:DASD^ h l) 
iC»igt^tLfc-^DASD^ h y ^Icte-fc^*-^ 

[ooi6] -gfefflfltt, — »ftij*»e>-f5W*nr^5f^3i 

•-JvpyJ* {tLkTLXt. IMS^DB2) £#Jfc-±-f 

^ur^ftttfttfftfbft^c fcfc6 0 o$?k 

- * 14- &ir - * £ is] cVKfrv =« e-£nfttt*xf4ft*> 

i" MUMTfrtt) , wftJ4^*^A!co^Tri>ft9;%jt 



[ooi 7] isiWT'-^rmfctt, ^^^^2 

»fls*r*T1-* (— M^**/H»T (CE) £ 
&g**T (de) srttjja-r*) ^frlC-CQi: 9^-^^ 

f4. rMJ(D^^otV>^P|iC-^DASD(OAttj 
**»*nB*s«<46, -fcimoAffl;atf?*«ffil4, - 

HfCfcS) o L*>U |p]JH=fcr— J4, • ✓< 

[ooi8] #m*jmiiatr— ei4, -frm^-ftf 

(— lk*x M£^**/H*7 (CE) £3£»*$7 (D 

e) Srm^-fs) fc#>, -wr/yy-c/ 3 y-> 

9*— 5 * sna; *> 6 o 

[0019] mmz^z£ * k — r >^ 
^w«i0<z»t«)opi»3 y r/^-rAanH=itf--ef4. ^ 
tr- * *i^*ftoD a s d# y a-A*j i oiot y h£ 

i-5fcJ4, #tyh*««t6U5>a)sK!; a -A (V 
OLSER) «t^tt^^-r^-J5fc{RiJc?5^^$r^J-t- 

3?*?«>6. S^ftoi4, rW^-Wt r-m^ (du 

plex pair) J ^mf&T^^^ lo*/c(4^C0^y 

ftDASD<OAW^7* s 5BJei-*fcaC>, #IPI«3iilW|afcr- 

-^{Rijf4, HftfW^wMJffSrflr^tfJiJ^AixSIII]. 
«sft«l«T-e # 2> 4 5 =i fc°-$r*jt£fcl4*Kfr-t- 5 w <h 
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[00 20] Lri>U -ftDASD^4U^t^^I 
McJEff**^-* 

rsM^Tc^nrt, -ft«r*Bt>i;:RMfcttK:ft* 

Atcga-r^^Jh=»-e> KSr-JfcDASDldttrt-d^KJ: 
[0 0 2 1] Zlfctfy^ — ^A^iL 

z*—j**&m#)\z*yy<4>\z-fz>tiK *tcdvolse 

S P z<Dtztb^ -fcM-ci*. -r-<rco/Ky ^— aoih^ 
irz/s/*^-^ rftfc*?* -RtettswwKBfcDASD 
anna t ft«-r^To*f*«rw»j-c* s *>rt-mft 

v\ -fcfflflMe«LTv*ftv*— *Affl*«IS 

[00 22] #^J8-fi;*f # y a -A*ig6tS^ 

T/«B*-~y* (CE/DE/UC) tfWCttTU 
OAffl^ifiJlO^, ai^-lsHg^a^A (ERP) 



#017 — Am^KO^T^r-^JTT'y^-v' 

^0>»l« 9 OfcA^PIJHjK y ^— A«^^7>fy8g 
SftTV*ftv*::*&«ro-r6fca«>iw* ^DASDty 

[0 0 2 3] r :tHl &«RLTtt0l"*-6*, 
tt. -*« 1 4 * -J^WJ 15^WU -&<»J 1 5 tf-fc 
Ml 4*>fc2 0*u*-h/mix-O>*, «**IBi/^ 

fAio^^t^io — 2fei»J i 4 

y—W&-?*7 z 7^Z (E*T* Atti^ERP2t^9) 
h • ^n-fe y-f^* fell— fc^o -fey -J-l 
«r^tf. — Jt^o-feylM tt, DFSMS/MVS^ 
I — >^ • y ^ h ^xT^HtTt^ I BMxy^- 
^7^X-^7A/90 00 (ES/9 0 0 0) ft<*f 

TfcJ:<, SfcK*rr-effl»£>T:/y 4r~> 3 ^- 
^7A^f5C^ fcT#5 e -*^o-fey*l K 
12, IBM 3990-6 SJSBtftf&JflPSSB ft if O-^IS 

3lc««tf-*r t^Tt^o -RI2tt*J»36«3Jctt, 

IBM 3 3 9 0 DAS DftifcO— J^DASD4^ 

liXfC^i$n^-^DASD4 l:J:or 4 -ftfBlft^ 
zf*s*7-J*tm$L£ixZ>« *1t. — *8S«««»a5B 3 t 
-l!feDASD4li, ^-(D-M^-y htfcotfcj: 

[0 0 2 4] ^^{ffj 1 5 It. ^-T 1 3 It I B 
M 3 9 9 0 - 3 S>ft if <Z>rftE«»JWKB 6 IC^^F 
ixfc IBM ES/9 00 0ftifcoZU^^n-fe5/^5$r 
^tPo -»:te««W«iS6B6lctt, $bl:DASD7^ 

*fcttT 1/T3mtg(eliey V^ftif(7)/>ft< ttlo 
CO*^ hPfliiff y >^ 1 1 K£oT"fc:/n-fe SIC 

/^X.^ASRJESCON) y>^9ftif!C 

<t o r - rk&tofflWSim e t 6 r t 

t)-et 5 e ^<^^m, Am^ERP2ii, 

tf, zufcia*«ij«»B6 ^a«»rfiB»cft<5. -jsfcietg^j 
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amy >^ 8 zftLx-iktmmw&me k&mi-z>o 

[0 0 2 5] -^^n-tryiM-r^ff^n^T^y 

?y ^x^x^^Am^mmmn^ 

V~TVt$lkl,X?-**Ji't&7/mm%kT (CE/D 

e) &m?)£tiZo Amjj&ft&jE&ic&T'rzk. - 

(£*T, CE/DE/UCa^) b\<^oXmt) 
tt. AW^ERP2lt ifcJ&LfcS 

ERP2H -»:iS1t^^®3 i-ftiatt^j^ge 

iff ^ ^ — i«ifK £ *t?-r 

So 

[0 0 2 6] El2^J:U ? El3^#MUT^-r^^, IS] 

20H1 -ft^otyti -entr Stuart y >5r— > 

If^DASD4l:f#^ ^CO^— ^JE^T^ 

2osm n^wfxy^^, -mm*- 

1 TWfciJgJl ZZXmifZtlZTZf})**-: . :/ 
[0027] -m*fr# r«t»a£j #i»JCfcoTV>S© 

3 £ - fr&femmmm e t <nmm&miz x^x 



^td5-c*4t> 0 ^-T. -8t1B««l«Pttit3tt. 
•^2 1 1 XA&JlVtVLt UCE/DE/UC^ 

[0 0 2 8] O 3 tt. AW7jERP2^t^T 
y^^LTV^o 2 1 T-Afcfci^ERP 2 

-ftE*«IWSS«3^-fe^^Affi*4rttii-. t^Atti 
AttJ/73i9-(OIRH«rIE*i-5«««:3g'r. 

So -*IB«SM«f«« 3 £ - &Etg*j»£fi 6 £ <Df%<n 
iiaot^$n/ti^ 77y7 P 2 2 3tAffl^ER 

p 2 tt. -fteMM«PXIE 3 *s <£ CfrfteitMfPtta 6 

f^SrttS-*-. rc0-^ie«W»KIB6f±, Sft^ESCO 
Ny 9£fcte*;* hf^iifty 1 1 ^LTAffi 
^ERP2 d»&IWfl»t? y a— A«>ttJB^SitflSt* ^ b& 

■fe ^iM^JiUf-^^nir v-9-5/)>b(Dffin&*?<Q b *) 
-fZ>tztb\z.WLtfhft, Affi^ERPIt ffiJj<D=i>y— 

[0 0 2 9] -&E1tffiWKIft 3 is* Ut~ftEWH«Ptt 
g 6 ^0|^|6£fI38JiifiS=i b '-Affi^Jftff *SjE««c^ 
TfSt, ^7s/7 P 2 2 5t7~^iM^^t 

[0 0 3 0] ^7-^2 2 (^*IS^^iaKI= 

M»Kll6rtTfenfcAW*»t^OjE#»T*Affi^E 
R P 2 Wofc^^ 5 *^WJt5r^ M*fT:b*i 
a o jE#*T"t--5t, Affi^7ERP2fi. ^75/^22 
9-C-^^n-fer^iM lcW»«|^5Sr. jE#»7LT^ 
ttlfMt£»tt. ^7y7*2 3 1 -e^<^U^</K7D«IBji^a^ 

Ett«l«P£IB 3 ^ Ac tt - ZfcE«»J«i«a 6 ©two 
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Vt&TF-t-tZlblZ, 3yy-/W9*/!llt*iDASD7 

-5 . iry h^UX-^J 1 SIO-V k — r v^$*x 

[0 0 3 1 1 * s rV?2 3 3f, ^7— ' D^ie^T^— 
^•tyh^Hr^i. ^coS^rli, -&DASD4 

5ic^^ K— y/^n5 0 r(Ox7- IhHM&«**3ST 
AW^ERP2li^r5/^2 3 5-e, fT£$B£ 

St, ^-*£-fcDASD7KWSffii-* 

[0 0 3 2] r«*t«r*fir-t-«»*. J»*<0»fciaeC 
X, jKy a -A^CRITICALi:IISiJt5:i:« 
#<5„ CRITICAL#^-AOi^ fcSS&fEO 

ft* 0 CRIT = Y(Oi|^ »M4»W-»DASD 

K*9-*rSHt** -fcl-fttK *t*:fti--ifc#y a.- 
^(Ot K — rym^^f-^li, 
-*t£-W»S£*itft<ft*. Z<Dti#>. 

mfe t ©*±rajw**r«cft So 

[0 0 3 3] *<D3tt*. *W*«cE«+5KMIH?/ 

— k (ccw) ) «r*r+-5— ft*^ hftiaa:^— iHia^ 

ft*«raJW8IH=^-*I«Aix* «Uc«fc!>, 

IBttMfPIM* y » - A#ftM$K ( 2 ) • 

LTAttWft* y a-AJEKttWCBl LT-*J3 J: 

(3) CR I T I CALTKy »— -MWJftW). MRU 
^/i^-R/-fcttfc3e»r«:*«s #y~— A*tas»S 

#£-m*ttcfts*^rau -&#y ^-^<o*<a&£> 

<D^±^ 7 IB £ *i 5 „ 

[00 3 4] ttmm-r-? ; v^V M >^ 



tblz-&iW t -fcM t <n$m& £ <b < 

> x — cDjg£#£r ArW^n U » x. 5 *> -5 "f 

W£icfca#&<£>DASD#y a-ACbfcas^ 
^as^t^^^rAic^^ar til, 

oiB««yWKR«-iBnrt^ffl*oD a s d*k y 
&ie*icwmr-c£ s fcea-eftitfttfft e>ftt\ 

[0 0 3 5] B4I4. -ftiW4 2 1 £i3K5<B!j££f2-#: 
{BU4 3 1 fcfc*tf#W»»»IIB5/*^A4 0 
TV>^o — &(M4 2 1 ft, DFSMS/MVS*^ h • 
V7 h^T£Hfrf$I BM ES/9 0 0 0/j:^ 
— Sc:/n-feyiM 0 1 Sr^tTo — ^^oir ^i^4 0 1 
f±, I M SioXXfD B STz?}) tr—isafteXtoT-fV 

(PDM) 4 0 4 f>{-^tp 0 — JSfc^n 

(402, 403) \z&m<Dmm*m&*rztt 

#>IZ % jkmi/^Zfysy?*-?™ ?? (sysplex cloc 
k) 4 0 ItWVthifc* t^TW^fA • 

lr^>f $ isy-CW)ft-tZ>£ 5JwftoTl^. fctxtf, 
-ftffi«©J«iJfiia4 0 5I±, m— 09— 0CflB«M4PKflK 4 
0 6 -^co 2 S(Oil«-r 5»5&^Affl*»f^* s ra c^>r A 
- ftv* J: «»c^^=>— K«3&^ 

M^r^f^ ES'J-T 6 (O \c M L Mi&S. ic ^ L T 

V>5o ^l/y^^ • ^dj/MO 7<Df&&& (lEflt 
$-ettftt^) *il:^"Cib5o PDM4 0 4H i/Ts-fU 

V*S*«, »5i*Atti*»f^*^--c^-t- ( 5*?»tTttft 
V^T. ^l/j/^ • * o 4 0 7{Cf^K«$-fr6 
£*ttftV\ ^yt. — ^7 p nir«y^4 0 1^^-CD^ 
giU (fc<t^.li, #-«O-7^ntytES/9 0 0 

[0 0 3 61 -^^o-feo/^4 0 1 ICft, IBM 39 

90-6 i!f5t6#jp:£gft *r©**<0-*8e««ij»*» 
4 o 5«7r^^ • ^-r*/wftif<olB*^^-r 
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5ldl4, IBM 3 3 9 ODASD^ifcD^O-JSfcD 
ASD4 0 6ft>t>ft&4>&< t h 1 OGD* h V l/sffrm 
^£ixTV>6 0 -»IB«fM«P3£fi4 0 5 £-&DASD 
4 0 6le4oT, — 9cffi»f-^^^^^*$4x6o 
#S2*»JWSfi«4 0 RDASD4 0 614, «»J© 

[0 0 3 7] — &ftij4 2 l^f>»f^o>- h/H&Kfc 
tt«cfi«Sn5Zl*{W4 3 114, -MM 4 
tC, ^r-Cijf^tS-ftf-^ • A— (S DM) 4 1 
4 -fc/n-tr y-tf-4 1 l Sr^tf. *>6iM4, — 

• A— -nfc-fl:^— * • A— ^<d$*— h 
• :/n-fcyiHcttttL-Cfc J:i> dRD ASDi40Wcffi 
<D-f-<r±i£2S:ttTt>4^) Q -ft^o-fey-^4 i lie 
14, 3«*#»-0K*P*>ifi»K *77-f^-f+*^ft 
^<0^^J*/uSr^UT«*O-ftlB*fW»KB4 1 5*5 
«K$tiTV^6. B«MM«4 1 5KI4, 
DASD4 1 6 t lo^«WflMRDASD4 1 7 («* 
t>«T) tfttttSfrTt^*. 3EttM*P£B4 l 5 £DAS 
D4 1 6*$J;tf4 1 7i:«toT, -fr&tol}-?*/*? A 

[0 0 3 8] — &ffiij4 2 114, a«!l^ 4 0 8 
T-*«4 3 1 fc««-T3. iO^WCIl -^^n 
iry-tf-4 0 114, {Rmm»mmT*±Xtt (VTA 
M) iifty >^4 0 8te¥<Dmmzfu hsyWCiot, 

^ft^n-ts/^4 i lie*-* tmrnmntmsk+z. 

ZcommV 4 0 8 {4, miS (TK T3@<) , M 

»s mm/me* «&«2fo*Koas« 

[0 0 3 9] ttmMT-* - i^* hW^« v/^^A 
4 0 0 14, — 2feDA S D 4 0 6 — Of^TOf- ^ 
*-OWffdS«»StL. 3DASD4 1 6\zmftt$tlZ> 

Ht/F*fiU*i-&) 4?tc, -&SSttM*PKIE4 0 5ft>t> 
Wfl?^— ^«:iR*r««IBSr$tf. -#:fi']4 3 l(ci£P> 
^5v :r -^^4^J^i«^f4, ^-^«*ttf:«»i-* 
(D<e-#:fcl4 2 10#£*S3F»cfc*l5^ 

[0 0 4 0] T^y >5r— ^4 0 2, 4 0 314, 

14, -ftia«fWW3fiB4 0 5tcJ:o-CiR**ix, P DM 

&B4 0 5f4, #ffljwMW— * • hw^-t 

U ^-&DASD4 0 6<DREADI^LT 
PDM4 0 4tcr^?><o^3-K35*f«:*«+e. 
fettft«^B4 0 5^f)PDM4 0 4-COl/^- K^#f 
<0<Ei||f4, STARTAttJ**^IsI»*$J:t5R«EiJ^ 



1405 4 o i toM-ceasi!*^ 

-^Oi$rf^lCt5<t 9tC, PDM4 0 4 iCXoXffl 

mz*i* mm<tztiz> 0 pdm4 0 4ii *#srea 
* h£^r^*il{fc;Krt-c>fe<, 3dasd4 16^ 

[0 0 4 1] f-^ftittMttLWSP), PDM4 0 
4tfU3-KX*r«rJR*U u=»- KBtftrS DM 

4 1 4lCi£«-rSKtt. t^t«)-*Etfy^^A 
lCjbVtr»DASD4 1 6(C*fUTfTfc>tt^-^DA 
SD4 0 6(OU3- KWR I T E is—tr^Z. £rWfc^S"f 
50l£+#/j;f&J£P:r-^ <b t t>iC, «p*<0»W^m, iff 

5o -SDASD4 0 KWR I TE->-^ 

*<Offfl|£gl4, geiB5d!U3— K«rPDM4 0 4^bS 
DM4 1 4JCjti-r irliJ;oTijS$n5, S DM4 1 
4J4, 3r^OB*flOPflPff#ou=i — KdsJ»*LTV^*»if 

[0 0 4 2] H] 5*5 14, $»»^y^5 0 0 

(El 5) — KIBlglHtPilEB4 0 5«c4oT^$tL 
fcUa-K- "try ht**6 00 (E16) fc*r£tr* *S 
BIEJtU'a — Krti:PDM4 0 4 J&SffrSi-* 

14, **iJP*to*BBIBI«a>*ni]JJHc-RDASD4 1 6 
KaWJ-CtSJ: -tix-eno^WPflwri^Sblc 
s DM4 l 4l:j:ot^- T/i'&mZtiZ. 
[0 0 4 3] rd-e0 5«r#IHLrRWt5fc, 
- K • -fcsx h<B*M«*A3n*»Mtt^3^5 0 0 
14, gl^5/y5 0 0t> K • -fe^ hrt(C 

S DM4 1 4teaS« Stt 6^-^1/3 — K • ir y V 
W«6 0 0 to«^<0^I+4rlB3«-rsfci5>O«^-^S 

5 0 1 ^r^if 0 tf^^^A • V>^5 0 2t4, P DM 

4 o 4^^iuti>5^ti/ h<o§B^Pr3Sr^-r 

0 214, Ha^-iS3cfS*$!ltiPSgB4 0 5iC**LTREA 
D RECORD SET«tB^Htfi-5^ 
Uj/^'^D.^4 0 7|:^i:t) PDM4 04|d4 
oTM$ix5, ^DASD4 0 6Of^Atti^ 
^610 (El 6) 14, #-fcK«MWMH4 0 5 0>R 
E AD RECORD SET w <t {C@^f <Di>(D1?fo 

6„ «f^^>r a . o 2 {4, -t-^x<D&mmm 

[0044] READ RECORD SET^^yK 
f4, PDM4 0 4|CioTtti$n5^, ^T<O*fr(0^ 

(1) -Kett1MWBB4 0 5<Dgff^(OL^l^CS^ 

(2) i9f£o«nilBMftcS^<. -^Dt-yt4 0i 
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(3) Wmi^t' 

(2) rii, ^>T^BBWI«r«fflLr, «U"</u»» 
^^1:3^7^4 3 l&Zn&BtmtixnffT 

Zt)>&mW*fZo *(* (3) 14, PDM4 0 4^-^12 

bizfzm&mwi-r z>&mmm*tz % pdm4 o 4&T'< 

t<Ol/3-K • -try h£#^ff^&jSLfca>ofcS&^lc 

[0 0 4 5] BMfl|H]By*/V— ^#^-5 0 3*4. Wfrls^ 
-K'ty h (B£^yVu-:/co 5 %ojJr**>B*mraiH 
//i^-^lco^Tt^T©- &S2Sf&Jfti3£®4 0 5l:b 

^^^^5 02il/3- KRB0B*«J5 0 7 CioTiS 

jiw^sns) «rwgiji-sfc4e>jcPDM4 0 4^a*r 
-^s o 3^*1/3- k • -ty h r^ic-ft tettfrjtfP 

(PDM404I^LT) W8'Ji-afctf>fc/N— K* 

*7^ftts i Dicx-^t^rawisns. — jsfc s s i 

D (ttJft&tttt ID) 5 0 5 tt, K • -fe y h w 

&(ji-KeilfPIKl4 0 sett&a-ftBWMIMUi 

PDM4 04$fcliSDM4 1 4 <Dl^T iX^K* otfj 
•J^rbixSo 1^3- WOB$Sl5 0 7lt t^TO 
— fcBBlWBBB 4 0 5 K#ifi©»fl£* W A . * * s-? 
MRU BtfflB«lou3-K--fcy hOj»T*HJ«:^ 

•to 

[0 0 4 6] &f£*>r^ '^^^5 0 2*5*1*1/3 — 
KIDft 9 WIR] 5 0 71*. #-&K«»J»i£B4 0 5A»fe 
ftfcBHBoMft* 1/3- K • -fey :/#l4i- 

Sfctf>iCPDM4 0 4*S«ffli- 5o 1g&MC0gm9 l/a 
— K - -fey hSr^-^»«t-fSfca?>ol§l»!ttPDM4 
0 4<Cft:lt&£"C£>&fcJ6. PDM4 0 4I1 *>*:/l/ 
y^*-^ay ^40 7|C»ttSJxtl^^PDM4 0 
4»t*»ff$-a:5t*ftiaSSB (CPU) *ny*K 
nJHUTt>J:V\ PDM4 0 4 111/3- K3Eff5rB£i& 
*<cv^« % i»j*offl9, us- KBKtt*aoWnBBic 

10 0 4 7] fc\zm6&&Ml.X$LW-r2>k, 
•tyhM6 0 0ll -Kiemw»4 0 5(cj:o 
T£fifc£n, PDM4 0 4tC£oTi|X$ii**x5o JEffiB 

t«i6oi-6ion is*— Y^mtmt>frizmm 

©-*DASD4 0 6«r^tT#^ = — K<D— ktlas 
yh«7KW601 *r^"tTo y >^B*/^ y KB 
^ (CCHH) 6 0 211 K5E«fCT^O— &D 

A S D 4 0 6 ±*>ttB«r***-. -*E*lfcOT*flO-fc y 
isa Zs 1 DVhZ—fcS S I D6 0 3I1, -jJlSS I D 



S0St&Ct>(D-eh2> o «iJi77^6 04ll 

. i/ 3 - K6 2 oas«lc«<a»^5jWcBM-*tt 
J«J*»*6 0 5*5*0*6 3 0 tt, 
3— K • "fey ( P DM4 0 4 ICIEaiSixfc-r^T 

<Dt—?) tm^^hfhitt^ ? ^n^U3 
-Klc#f«rlofo»9ST5. -RDASDtii* 
Att*** 7*6 0 614, & 1/3- KtCO^TfTfcjfrfc* 

^•U3-K«7to- ^ih7y^ • -r — ^ • 7* 

«*5I»6 0 7H BflJlcK^Bbfrfcu-a- K • -fey 
h . ^-.^ . 1,3- K6 2 OicB8r-5W»!ttB**«« 
$r^i~o t^^§f6 0 8ll l/a- Kas3E*f£ixfc-fe 
9*&m%ITZo • 0 914, £1$ 

K • v^— ^ • 7-f — A> K6 2 0<E>#£fB 
3ZM"*. -»DASD4 0 60»ii*3E*f3&StT*>H^ 
* h • T^y v^a^Wtt, JEB^meiO^BB 
»^i/3-K»7-^6 2 0tt, 4-1/3-K 
h/*-/^-* (CKD) !7-f-/U 
KSrBflWS. Sfttc, W^S*6 3 0tt, K*Bb*L 
fci/3- K • "fey h±#ispDM4 0 4 KHEatStifc** 
*3avfc^i-fc*li:J«»#6 0 5 £it&£*x£o 
[0 0 4 8] — 2fcD A S D 4 0 6*CU3— KKMdSB« 
&*tl1tnbt5lCVU¥"CSDM4 1 4WOI/3- KM 
^3t--c^i5l:, y7^i7-^-W 

IBltra^B4 OS^felRlLfct^tOl/a-K • * 

WPR^A— ^##5 0 3, //l-^l»»t5 0 4 1 
-ftfWWKBS S I D5 0 5, Ua-KB»OB*M5 0 

7, — &3£|ET K^60K — s SID603, *s 

iW77^6 0 4mo lO^P^RI^-7' 
Kd*s DM4 l 4« H C«-BBMBB 

©4 0 5rtica^*e>*tfc^if j^SrWsu-rs^^B 

ffli"5W«tt, «fWIWB//i/-^#t5 0 3, *7u-:/ 
W#t5 0 4 , «9IH«IKB I D 5 0 5 , *S*tf- 

ftssiDeo 3«sj:cF*BfmnmiHr&ic*-8cB 

tttt*P£EB4 0 5*»€>ig*n-6B»9 1/3- K • -fey h 
OttBtr^tr. %£BIBPTBtt— &DASD4 0 60)1/ 
=»- K3E* t m&lzHftiDA S D 4 1 6ll:i/3- KM 
W*rEB-r5WCjfiWfc»«tt, -ft^-^y h . ,i?y 
^A5 0 6, CCHH6 0 2, — ^DASD#ii^A 
tU^7^^^6 0 6, M?l»6 0 7, t^#f60 

8. *^yh609, Sftftipm6 1 0, *5«tt/«r^<OU 
=3- K • ^ 6 2 0£^ti\, 

[0 0 4 9] 0 7*> J: 0*12 814, BIBttH^^ir— ^ 
^co^^t 1 — y/w7 0 0 i:-^^^ • i/t-t/U8 0 0£r 
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•en-e^-f-o ^Wr—ZfjV 7 0 011 PDM40 4i 

u — }kummmmm<n± y > 3 v i d c s s i d# 

^SEtft^J^S^iry^a > I D^itfttiE-f 6#y 3. 

-A7 1 0£fcte— &DAS D^^X^ y 
— A 7 1 1 |^iaDASDx^7fy hJC-v-/ fc e 

jC&^LT^##y^~A.^;*^^h7 1 2 (CC 

HH^e>ccHH^-c) &^-tm&* Ail 

10 0 5 0] • ^/U8 0 Oil S^tt^/V 

i^-^u- y ^-AJicotell, *5j:t«ft 

8 00(1 m&tkf/u-^izy/i'-yik LfcWJfeo ua 
- K»ff«rlM*i-&. ttfclx-:7Vw 0 0 ir^^^ • 
-r-^/W8 0 0fl »»«IB&iHK--h-rSfc«>, -ft 
->*^A4 1 0?Mt>[i^#£L#^* ^ KT n^at* 

[00 5 1] »J«i«a±**SjEL<»f 3&*n*J:5lc 
II $P)l:-^DASD4 1 7l£##&£ft£o 

(D *5±xf (2) wc^-tai*) 
(2) a • **^:/fM*i 1 miipflra 1 • 

(1) *fcJ4 (2) 

s *satT* ^ tews&i @ s ^ *r2&*i 0 raw* id* 

TNI ««l«««r#afc«>«c, **r*>*>rA- 
[0 0 5 21 ggjj^n^ 

m^<Dm^m<Dm\ci'^x<D-^^mmmm4 0 5 

1 -C£tt&<b*l<5 fc, S DM4 1 4 11 ^ttBlofcflJfB) 
«««r(W5L, ^3-KHffMlll^DASD4 0 

£U=i — KXtf • ?A~--?t UT~ftDASD4 1 6 t£ 



V>T??fcft£o (A) ISttV^rT'^-v/ayt 
(B) ^J||LTV^5T7 P y>^r-^3>#^^4, *>fA 

• ^^v^Mic3l^L4ittLtf«&«v^«> % r^y 
S*v\, (c) ^r^fi^^Mf (1) ii^*><A. 

^tt^/v— >OlA£?K (2) 8«^i/3-K*tyh 

[0 0 5 3] ®9«:#IRLTlftW-r<5£, WHICH IS 
tgmiJ^^S S S I D 1 , SSID2, ioJ:t;s S I D 3 

■E**^-^0»*« (I*tt^^tt-R«4 2 
5) a*35*S*l/0**. WfMWJHT 1 , T2, *5<fctfT3 

A • ^^V^5 0 214. ia«ffj^sges S ID1, 
SS I D2, fcitjfSS I D3Moi/>-Cs£^£HT^ 
5. PDM4 0 4(1 tifffifSmT l*-T3©B»C|EitM 
i^lSSIDl, 2, ^^0^3*^^^— K • -fey h 

• f-^ ^A¥t So ra^iT 1 (O S S I D K 2, 

T'lTMGl («F»raB8^-^#*5 0 3) {CfiJO 
^tbil^ ^-^rt«fiff#*5 0 4tt, SSID 
1,2, *5i:U ^ 3 0^:i^^^^icov^T^^Fi^, rco^ 
SSIDlttll :5 9, 12:00, &£Xfl 
2 : 0 1C3 l<Dl£M%:&'h, SSID2lil2:00 
fe«};t5l2:02ir2 o(OM£r£J$*>, S S ID3I11 
1:5 8, 1 1:5 9, *5 J:tf 12 :02C3 o<D JE#r 
Sr^o 0 B#Fir^ffilT 2 i> i^T 3 u 3- K • t y 

[0 0 5 4] 3 i "cait*ofc«WM» 

ii< Khta^X. SBflMttSlSSlD 

1, 2, &£Xf3<n^tl^tV(DMk&<Dl'= I --h''%.%f<DMk 
«^H5o r^J-CJi, */h«p|Wttl 2 : 0 l\Ct£ 



-13- 



* 4 0 T^+^^^S^-^xbn^^^liiJt A/<tf 
3— KSI£rl4, i^t^^Nffl^©^^^ 

flKcBaMt*. ^H(c*fur, fflSfeoW3— KXSrO* 

14, KXff^ncaE'frtt^/^-^ftVdtL 

[0 0 5 5] -fcia«M»S«4 0 mfeOftMM 
W<^WtC^»3 1^3 — K • ~£y h^«*S7L<e*» 

T, 8^tt^-^«t5: *(4"C*fcv\ 
itfciJllP£R4 0 sas^Otftf^fc^TLfc^ofctfre^ 

KG1tM«)£Jt4 0 5*sa«)/j:«rmi-J»ff«r^TL3t® 
^^/u— :/W&S"Ctt\ -ftffi««WS£lt4 0 5 lc*t 

<D#£\ — KE1tlRi*XIK4 0 511, ^^A-^^V^ 

[0 0 5 6] Ell O&XXmi 114, ■E«*^-^«r 
»*i-**«fe«r^-r«ixH-C*>S. El 1 0$r#fi9LTSft 
ro^n-tr^l4, ^f^iooo^^ 
9, -&{KI4 2 id*, frS^SfflH^-* • v-r f 
i^MUM"*. ^f^7l0i0-Cli> s/^^i/y^ 
;* . ^ny^4 0 7«rEUH*P:/* (El 4) tir^ffl 

**V^dSf*ttfe*La. PDM4 0 4I4, ^fy^lO 
2 0-C*— *ffi*WJ»Sfiia4 0 5 ir^iSSI^-^ • ~>ir 

14, t*— **7tl4u-3- Kt^v-* K — < £tiZ>—&. 
#y aL-A^>SRSiJ^^tfp ^7^3/^1 0 3 0^14, #r 

ry*— s/9>wr 1 TEAta/j»f^ (Ga6«r#jH) r 

fclc— ft»IM«PKK4 0 5 iciotua- K • ± y h 
[0 0 5 7] 1 0 4 014, ftt&tf>i§9 , 



P DM 4 0 4#, HffiLfc^^- K • "fey htft$86 0 0 
&#-fcE«*JWKK4 0 5^RM6I t&^tfo 
^f^7'l 0 5 OTP DM 4 0 4^1/3 — K'tyhO 
PDM4 0 414, #^=»— K • -fe' 
y V<Dmc$ffe<Dis*—tJ\' • K (v/-r— t"/U • 

KI4, y?5 0 0 £, us— K-*yh 

ra$86 0 0££tf) &tt&TZft#><D&m&^yys 0 
0 (i5$r#RS) Srf+tt*. :^^f-t^' U3-K 
ICI4, ~&{ff]4 3 1 (^^14-^4 2 1) -Cffi^te^ 

K) d^*tt-5o 

[0 0 5 8] ^yZt\ 0 6 0"Cf4, PDM4 0 4^i 
ft 'J s>7 4 0 8^UT (S^^-^s^r-cM 
^n-5^14, PlCf-^'^.^fArtt) S 
DM4 1 4lC±J*Lfc$*-r— : JvU • — K^r^ff-r 
5o SDM4 14I1 XT*y7l 0 7 0T?*M§^— 
7 OO^fflU • >^ hWV^ • -fey >a> 

14 05 rttc, SrtfSiofcu^ — KXW€r^/v— 

SDM4 1414, i^-r— ^ • U-3— K$r1^5SU, ^S-B^ 

/^i§^(4. ^T7^1 0 8 5iaot, SDM4 14J4 
P DM4 0 4K£JS*U3- K • ir y h SrW&ff * £ 
9ifi*Pi-^>o PDM4 0 4 3&siEU<Wi»fflrTt*V^»^ 

14, ~m*})~-j**i^mm*&±i,x^z 0 

>V- \szi— h't>^±tei3&\L S DM 4 1 4 Ci^t^ 

[0 0 5 9] mi 1 $r#^i" S , B@fC»4. 
;u-^i*t5fc^f^/l 0 9 0 (0 10) $r 

^fyT'l 1 0 0—1 1 6 OfcTF^tlXb^Z* 

rO^Xy^"CI4, ^V7F^x7S^^-^C 
UJDASD4 17 (EI4) J:OSDM4 1.4i/-t-t^ 
• ('hardened') l£#£i££ix5o ^7^2/^1 1 1 

ot4, mmmmr^-^&^frZifrzm^ZTX 
h^n^-rso -r^*7^>, *-«fi2«»j»asB4o 5 
14, i^><om^r) ts/h«/<77 

4. 7 4 1/3- KKffdSB^tLTt^ftv^ ^ 7 51^^ P D 
M4 0 4A»b£ttttfcfctt*ltffc€>i\ L^t^— ^ 
(*/i:l4^/U) $r^o-T-<T<^ijS^I3 K • -try h 

•^■;77^SDM4 1 4 J: o TS»tfl e>nT^4»t 

7-y?\ 1 1 014, &Mte7*—*&g:tfJfrbtiZ>'£Xs 
-ft8e«M1»KH4 05^^U3- K- -fey 
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7y^ll2 cm, *— OSE-g^^U— :/ • s^-r— ^ 
tt^/u— — i-su- ua— Kfctt, fcfcJP-^tftfE 

5 0 2 £J$o-r-<T<DL-=»— K<£>*4>¥-v>3E£rB£BB 6 1 

[0 0 6 0] ^fy^l 13 011 mfT«^f4^-7 P 

S'J-TS (— «ou=i- KMJftSSix, ^coS^^yw- 

-ftB**«£R4 0 5 ^r^^*^K«r^W^5*>o* 
/MGRlMa <»'h**W) t LTWJSijs*l5 (o* *K # 
— »:Se«^JW^fiB 4 o 5<o*«©3E*f*sjt«$n, 

coo6i] mrtm&&y;i>—7 • 5**-—*-^ • w^— 

4 0 -c\ ERiMI) 6 l 0 £ 5 0 41: 

«H«P«K4 0 5tt, »#tt^A—:/fcR*L4if\ * 
?<y7i i 5 0-cii, ^tTfiE^^/w— ^JKorv^ 
1/3- KJER «fc D »^JE**n«»ofc<D) 

^rtlfl*»5 0 4ii 1 ^/<y^r-ej^t?0. **>iftfls 
K*JHIt8^f^ll2 0*. u-=* — KRflk9l#M 

5 o 7&±xr%mmm6 i o iw-tfLt, -jfciE« 

«I»^K4 0 5l£:fctt£T:/y v-3 yWR I TEA 

[0 0 6 2] ^7^1 1 6 OH, ^±ifc#«IBOfMfcl 
OTT^O#^5E0f^-^DASD4 1 6{zmm£ 

xyK^LTV>i 0 3DASD4 1 6 i£jE£r[*i^£ 

4 3 l^fMSffihU *«D)BE«*;h,fc»^tt* #5i* 

+ K — r ? r £ s 0 
10 0 6 3] r^xa^t^^ 

^75/71 1 6 Ocom^ttfcj&^Jfll ~#:{&ij4 3 1t55 
— #{M4 2 1 ^>e^n^<t ?t£. PDM4 14 



l:j;otun- K^DASD 4 1 6lC#)3U<#£ 

DASD4 1 6— (OfflScWAm^af^^^fCHtT-r^ 
r iriCtoTii^^ttSo 3DASD4 1 6£-&K 
lof oig^LT^#&tJ>£, r»«4 3 1 W:— ft«!J4 

2 i ^b^«9int it 9sn^fc5c ^-^-^^/u 
- • k (ccw) li^Lti-^ 

ASD4 1 6C0r-^ • F7S/^^A^W-i!fe 

[0 0 6 4] #3£wR^tt^-^^z.»:AaiA»f^ 
^.AW^ft^^^-XiS^v^rtT^, 

DASD4 1 6O»a«H4tca-3V^-Ct?t>*U* 0 ftSfc 
Mt % "^DASD4 16^^F/W7-^ (C 
KD) ti\ TO^h/^/7-^ (ECKD) 
*\ lt^ny^«t (FBA) 3ft>ft iffcJS CT, ^> 

(C 1 OC0-^DAS D 4 0 6 l£^UT^fc>*l5}£$6:<OW 
RITEAttj^l (m) fi, loW~!!feDASD4 16© 
#y a -A|:»t5*-©STARTAW^l:i» 

(d^fS S TARTAtU^OlHlMm : 1 ^^iS^i"e 
i:. Z1&DASD4 1 en^ktl^tb'Ti.cm^ ^tix\c 
— ft(M4 2 i<oi/3-KM«rtoi««l:i/t 
K — rymrt^"C#5o 

[0 0 6 5] jE^^RI^-^ • K — T -tix 
IdiS— ftAm^oftiBiLeoKSAtt. -Mi4<^fc5^ 
f—^^IBic^-ct'SJ: zU:dasd4 i 6{c 
^urra^{c!?5««koAWA*f^ov^rJx*»T*^i- 

^^■Tcr^iJi. 3DASD4 1 6 <D Ojfi^ 

[0 0 6 6] *03E*r*«*saiB*tta*-e, ^U7t 
3DASD4 1 6 03b 0 — nTzfV lr—i/=3 >C0^IB 
tCttffi-C#/i</i5. 5fe*U.fe!E«ftt. SDM4 14C 
«toTPDM4 0 4^>6^tT^ $rl*t5r <t T{£ 

^(Dtzib. PDM4 0 4^TllfT^ 
AtL e> tt* VMS ^*v^#aiB ^vF'!) Sr^i- 0 
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[0067] - ftfli 4 3 i toAHjaaaifcwu 

jff^-<ofi^4^/w— ^Kov^S^**,*^— * • 1/ 
SD4 1 6^#S^*«:o«fliJ^fi^^Til««r«»-*- 

M/d^A'D-K (I PL) &IB<Di§£-[C, ir — 

[0 0 6 8] mi 211* ECKD^Of^t^WR 
I T E Atii^<0^i:^t5 C CWaiSr««f$ 
fH tb<DZZ±&&& ?JV- IP (FCGR) CO^IlJ^rS 

^) . Ell 211, lo^^tl^-^cotelffi^TDA 
SD h 7 UTtT^aWR I T E Affl^&fl^O 

*rtgfc*&** * * ix«xa«-r s t k «t o r $ n 

5 0 13 1 2C0FCGR^IiJ (Ell 4:fcJ;tf[gll 5^12^ 

T^£«IB£fT5fcfcU-r--*iail d&DASD4 1 
6<DAffl*»i**CCWiMR) SrffS-t-a^tC^^tj 
^-C*>5o m 1 2JC*-rFCGR«»Itt. •fU^WRI 
TEAtt^*ff* s iiJ!lDSix5fcWcii§)tcttS5*iiSr 
r*t&Oj«fliJll, 3i4 3 1<^a-K^x 

r*fc«V7 h?*r-cis?&i- *r FCG 

RStfiJH* IPI-DASD F9y^»<fflC»t5READ 
l/a-K'tyblr, — &D A S D 4 0 6 G9WR I T E 

So 

[0069] EI 1 2 (c^-r<t 9 
*t&f££tfc£-£-ftCDASD h7^^d5*#ii*ix5 

a* 

K5^£OWR ITE UPDATE 
1/3- K 1 ^(O FORMAT WR I TE 
wtf>4§-8\ 1/3- Kl £ 1/3- K5ttl*)CDASD h7 

-So 1/3— K 5 HU P D AT E WRITE CCWC 
X-iXJimZtlZtiK FORMAT WRITEAffl^ 
CCWI1, hy vfcDmvZm&^Xi*'*- K l £M#r 

Lttl?ftf*ttbat*««', u-3-K5<D$fcH^ffi©i-5 
LOCATE RECORD CCW^gft*^ V h 
*J*fctt<&* (i/3-K5^flq£U</i5) 

&<R!]4 2 1 T-rT(C*ii**^IE*«CtT^ixTV^50 



SD4 l 6±«>**it^/u— ^^trir^o-cta^-e* 

[0 0 7 0] @1 etOJX^^^l 4 1 0—1 4 7 OIL 
g|l 1 <D^^ryy°\ 1 60JCotoT^$n, Ml 2KJ£ 
F CG R^giJ^ffi1-^^D-tr^O^«r^r 
t>0-C*>6o y^l 4 10TSDM4 14lt 

r6]tf<0AfflA^£^^ !&-<D#:r3-y ^-<^>^ 
x=*y ic^fta i/3— Kcop i^i:ccHHrS]*t^ 
i/3- KOAffiAi3rt*£r^tr (1-#fc>*>, ^CDASD 

[0 0 7 1] SMf»*tt^/i^-7 f ^>U3— K0^^3*y 
*7y-f\ 4 2 0-CIL F7y^lWf- 

SSrSaS'JL, h^y^/i/3-Kcor h'lsxmfe&'iTi 

tt$>\Z % T^y ^— v'a y(0WR I TEAffi^^^r/S 
DM4 1 4CDWR I TEAfcttA£ — ftDASD4 160 
^<bX.ll, ECKD^^FCGR^MlJ (012 
£#J8) Ic2g^£-t2:5 0 SDM4 1411, 
30^ I^C#y ol — A(C*f^^Z.^DASDCOWR 1 
TEAfflAtftf^«r*-AWACCWii«tC^-^lt 
"TSo ^77^1 4 4 011 H6£<£>Z1#:DASD4 1 6 
o»ii*«o«*9l»4:»ftwu3-K- f*— * (CK 
D7^-/UK) i^ct, ^n-encoz:^DASD4 1 

6^)— ^ K • -r • T-tr^y y (HDA) &&W)£ 

[0 0 7 2] ^77/1 4 5 0-CI1 tt!K0>«i&*lkff 

Stro#i&**ff*fcttDASD**gi«: (r 
£ Till* S*L Sua- K-CO^Wft^) «rM^ic-T6?!>^ 
*5*>*W5'J1-Sfcfcl£Ell 2*>FCGR#aiJ£<E*iL 
■C, S&-<£>#"r3-y <a*f % us— K«r*lt»« h9y . 

^t5:ilf)Ol/3- KICO^TRE AD S ET 
BUFFERS 1 t 2£it&1-£ 0 READ SET 
BUFFERS 1 i: 2 \*m&t Zffl&L*) 1/3- K • -fe 

y M^SJvCV**. FCGRe«9 ^^-^ 
$8£LfcS§3*K, -*(W4 2 1 t/=i— KJE«f«rP?£E 
S*tll^^<rt», S DM4 1 4liSB-tt^/l—^(* 

£f?#&^-C£5 J: plc/^5o SDM4 14WS^ 
tt^-y$:Z^DASD4 1 6i:lllfci, 
^1 4 6 0-Cli (17) k-?*f - i/T 

—tAt (0 8) ^Hff^^o 

[0 0 7 3] ^7^1 4 7 011, ^0^14^—^ 

^^y^i 4 i oKm-rnx* itwi3 tr— . ^u-t^ii 
i$±-rz> a znmiEtts #^-wpdm4 0 4i: 
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-&DASD4 1 6 KB/Hi"*:: — ifcflH 

2 1 ASiiffibfe-r— *CD5*>, SDM4 14iaoT^ 

[0 0 7 4] H#rr*<b, m^"Ci^«8*5<t^^S 

u^- K • iry H»W5asEJ{i/a- K • -fe y h&B 
7K^, *>'J — y K#-f§- (CCHH) % u 

[0 0 7 5] »«C**^<0||*«iCBIIilLT*«W«:BI 



f K • t y M:S<3^t-ftffl-Ct^ 

C-CfcS&Xtt&i^. fc£;Ui, CKDi/3-K«rlS 
srH^Ilt'^c SStfi^fil*, dasdM 

[0 0 7 6] 

[0 0 7 7] StfttLt, #*WO*ricfcML-aSlT 
[0 0 7 8] (1) -R^DtyfT*fTSil5lo4 

K«f«r»#i&*^ #»&*AttJ**«Mc*>f A • 
*r»*-t-S*»lc*5U^-C, «rlS^«fe*^ (a) 

^^y^its^ryT'^ (b) #^-^s«r<t 

•-try hW^iR^-t-S^-rs/^i:, (c) x-*M£r 
ir-tWW^^-K -±y Ht«d^geKU3- 

-R^^xAfc-»tJ-J:5»5&*AmA*^|iHff«r 
Strict" £ fc**c+»ftM*«f««:*A/"C»r XT y 7 
t. (d) gBiSiz£t'=i-K -iry h^BBI^— 
^-^ItL, #ra»S^-^, tfef^^-YA-^^ 

«t5^fy^t, (e) *>b^»fls*>r A • 

^^•-r^ a aea^a - k • ± y barmy*-? t 

A-C^AttJ*»i&*«fP^^WWJC*<5V^-C. i^Of 
(2) #W«S^/u-^HItti«M*»»Jr«fc*^*ff 

yzf (b) tc^bic^^tt^rt^r^m^t-S, ±12 
(i) \cmm<njj& 0 
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Z^t&*Ty7 (d) \z^*tiz>^t*ftmt-tz. 
±15 (i) \c^(D^m a 

(4) aeffi&u=— k • "fey h^fefcSWIW^/i'--:^ 
$rr^{|i]^^m-r^^^^^ (f) feK^frw^Sr 
#«£-T<5. ±12 (3) ICga«(73^& 0 

(s) ait*ofc#aaEJ6U'3-K--fey h^<e 
t>^fc6^^p^-^JT^J^-T5^-ryy (g) 
«r$blc^tfw4:«r«p»i:i-5. ±15 (4) lcf2*£<o;fr 

(6) £B22i£i^-K- iry h#^:£^fc5£-& 
-ftffltf-*«K:»M-5ri:as* *ir y:/ (g) lc£ 

e>«c$*n5wt^m^-r-6, ±12 (5) kibi&o*- 

(7) #^MfWWI^"-^^^t©-t»*)<5*»if5^ 
fc-RfflTJUfir**^*?' (h) ££h\c^t?-t& 
&mk1-Z>. ±S2 (6) (ClBttO^ft, 

(8) WI»^~^^3S^TfcS^r»:{W^*0KU^ 

&—&mi£W#-rzzt&s (h) 

XHZZtZtomtl-Z. ±32 (7) JCSB*«)*jfe. 

t**Tyf (i) *3fcfc:£tr::£*r«M»£ra* ±12 
(8) 

&:/p-feylH*, — &:/n-tr y ^fc—RSBtSlf-^v'* 
^jWi-afc^l2iS^®^^r5-^f2t6l^yv^7 i 

£tb>\C%* s (a) -^f21t^^>^^A(D^#^A 

(b) -l^i2iS^^^^^A^(7)^I2it^©^^-lr 
g^ftm^f^i:, (c) -tf^tg-*:/^*^ 
Art<o#8B*«flld^u=i- K • "fe y Hff«*rift*i-3 
**ry7k. (d) u=a— K • -fey h k *:ti^ti<D 
— K • -fey htimSr-Rx-*' • ^IcSM^fr*^ 
y^fk. (e) *u=i— K • -fey h OjUjlC^y 
tf % Zixlzm-K lBffiiil!U3- K • -fey h££f£-f£ 

^y:/*, (f) Bfso^wwwsic^isT, ^mnai» 



y-frici£{fi-*^y:/<t. (g) aeSBizBu-a-K • 

-fey h^bS^^-^^fiK-ra^^y^i:, 
(h) ^is^tt^fcaici^r^s^i//^^^^ 

^y IHff«E^tto*>5Wff-CU3- KM 

(11) U3-K--fey h^PHWttJC-ft^n-fey-^ 
{z&mZtiZZkZftmk-t*. ±12 (10) lcffi**> 

(1 2) *yy:/ (g) ^{U-CtrbhSlt^^ 
k-tZ. ±12 (10) fc3B*0>#& 
(1 3) glt&ofc&e^tfil'-^- K • "fey ht>^ 

-7 (f) \z£t>iz$ZtiZZk$:ttWLk-rz>. ±12 (1 
0) Kie*fl>#ft, 

(1 4) gtt#ofcaaf2j£&U=3- K • -fey 

(f) iz£ blz^ZthZZ k&ftWik + Z. ±12 (l 
3) \z^WL(D^m o 

(15) #«rlBIBBI^/i^-^* s *±T«>6*»^5^*:- 
ftHTflttS^fy^ (i) «r*6tc£trw*«:«K 

±12 (10) ^«B«W*fe 

(16) mw$my^-zf&^fz±'v$>z> t 

K- -fey h &Si£«i-*J: 3 
<btfK *xy:/ (i) KSfcld-S* 

n5rt*«*tt6, ±12 (i 5) iccitiom 

(17) ^T^y^ (c) 255, fa-K-tsf ht^^tC^o 

^31WteeSrfflW3'J^Sr^^»i:-r5, ±12 (l 
0) (C|2^<D^fc 

(1 8) *^y:/ (c) t>K U-=*-K • -fey h«*fc*5 

±12 (17) \Z&«L(Djjm. 

(19) ^f^(e) # % SHW'vy^fc^-C, ir 

±12 (l 0) lcf2«^^&o 

(20) i^*tittm&<DT7v ir-i/a^&nrf-rz 

-fc^n-feyfrfc^TU ^loifctt«»07^!)^ 
— *>3 yj)5l/a- K3Ei&r££fi)tU -fc^n -fey 
KIC*^< K'-fey h«r&*U. S BIB 

ftu^- K • -fey MS-fci^xAlc&fcitv 
x^^y T^^^^^^I0<7?^:^lciBf2j$U3— K 

•*fey hJcS^^-cWfPft^^feSWff-eu-a-KH 
— r^^L, -ft^o-fey-^^-ftSEK^ 

^!C*5i*Attiy7»f^«rlltTU. — *^n-fey**5, 
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(2 1) -ftSEtt^^^^T 1 ^^. #i&*AfcH2J*«s* 
±12 (2 0)*i:Bt©-*^7 l A < 

(22) «jRo-»aaitig|t*siff«r^-fe^E«SEi»-c 

±12 (2 1) ;c3£«<E>-jfcix* 
(2 3) — fc^— * • A— '^IStf*, #^MWWS^- 

-K*tyH»««*«:ifc»li«, ±12 
(2 2) tC|2«<7D— ^i/^fA, 

(2 4) -fc^nirylNC^T, #»ii*Atti^*ftf^ 
tftfttfciV #»i&*AaW»tf^ ffigctf)--#;I2t£ftJ 

z>m&*) i/3- k • -fey htcAtur^^^^r a • v 

±12 (2 3) tC22^-^>-^^A 0 
(2 5) *V3-K't7HfW«, 
@co o ~b<D l o^-J!feiB«»S±»c*J^S^-r5 i/=* 

12 (2 4) {cie^O— fri/Xv-J*. 
(2 6) #I/3-K^yM»P, WJei-Sl/a— K 

£k ±12 (2 4) KSBttO-fci'*^, 

(27) • A-^w, io^wibih^ 

#^^Aw^Mff^^^wi^^sas'jr 5 n t zftm t -t 

±12 (2 4) Sc|2^co-^^xA e 
(2 8) W^— KS£r£r^ — t;^SL, — ftv^T 1 

-^*rfM«:tt»ifc«, ±12 (2 7) KI2 
(2 9) -&fr — * • A— »<^®ds, ZlJSfcV^r-Atc^ 

tt^-^sraimi-srt^tft^-rs. ±12 (27) 

(3 0) -*ffi9fc-*fflSr£^ "^{ffilds^^lB^fe 



£**tU *un-KH«fr^«c:»«i-6»i&^Aaiy3 
**o-&3B*SW*«rS*. »5i^Atb^»^S5:^ 

Ht«i*, *^€ p ix^»rti:l-6»i&*Am**ffo««' 
fti/a- K • -fey H»it««»^y^ ^£!2i^u 

&&&&& hzmpfx-is^- Kj£«f«r-er k — r 

— f • K — < >if • ^fA 8 

(31) smit*-* • k— r >y\z.m5--tztcMc 

^-^«r^i-*ri:Sr»«i:i-5. ±12 (3 0) ^ 
(3 2) • A— l»SiJ^n^1--<-C^- 

±12 (3 i) {cmmnmmT—? • > 
k — r >^ • v^^a 0 

(3 3) — ft^o^s/^S, 3ffiji:S£I5ii/3- K 
Sriiff-rar ±12 (3 2) lc|2«fe<75ig 

(3 4) -^-^ • a— K*>e> 

t*tt^^W*t5: ±12 (3 

2) tcisife^iw^— ^ • k — r • ^ta, 

(3 5) "ftffljj^, »fiSiXfc&BIBa?l/ = -KA»fe«E 
*tt^A-^»«t5r tft, ±12 (3 

3) lCl2<fi(OiiHi^— * • i/^ K — v-^xA 0 
(3 6) l/3-KIf$:^t~t/«L, -^v^^T- 



-19- 



&+zzk$:&mti-z. ±se (32) izKnnamf 

— f • + K — f ^ • isxTJ*. 
(3 7) «*o-9cJE««KdSia«r^-fe^ffi«KK 
(DASD) -ChZZtZftmt-TZ. ±12 (3 2) IC 

(3 8) #ua-K'tyM»Ws, — RSSBTKU^ 
S^y >y#^«t^5/ (CCHH) u 

= -KJE*l«*#**:. f^A^^^TT'^ 4**31 

±3B (3 7) \z.&1£<omm j r-* • K 

(3 9) «*tt^y*^ ^T-^^i, Hff^A- 

^i^tfri^ttS, ±15 (3 7) \z&Ml<d 

(4 0) U3-K3S*f«r^"rST^y4r— >3V*H 

a . • k — {^r&rtoftffim&mT-*- 

£ l of-oSlt© 0 % *n^*L<o-Sc8B«IWtWKB»i& 
^AWA«ff^-ft^Dt 5/ J: o T 7 \s y 9 x 

r JC»»-r* fc*^«*0-»8B*»B * 
KettMMSBd>b K • -fe y hWa«riK* Lt, 
£tt*0U MBtt^ y^ffr^u^ — K- -fry hit* 

*Jj:lf^y K»* (CCHH) , Ua-KMMBlMI 
fit, ua-KH*f«r««rt-5«»«)-*C1M8Bfc«r 

$etc^ % -&ir~-* • a — inm^n^eeiB 

i$^-F • -try hd*^±fct>©T*>aa»Jf 5a»*«je 



fc £ #oMfflcaE^5Mff^««or8:ieinKBtc« 
ttfta-fcetMmKBIcttMT*, MMMBM*?-* 
IBB4>MWttK9U 

[b i ] mm&mf-* • K-*r >rm&*n\irz 

[02] HlOKfF«IHV^yA^J:9WJ(lill«3tr- 
*«flt^*#&:«r^«iBr**. 
[S3] Atib^^7~lE]«yn^7A (Afcb^ERP) 

[(a 4] ftmiutRi?'--' • is* h'-jfrmtetirr 

[El 5] m4<D—frmfrh<D%Z&*) l/a-K«ty^ 
ime] gg^») i^a- K- -try h$r«fiJci-^^S7^- 
[El 7] *y»-Al«j*«««r«»J-t-6*B7 l --^'e 
[0 8] H4<D3^{HiJ^ffi-r5^^^ • ^-/WC 

xhz> 0 

B^a-K-ty H*tt*i-«**«:^-rtBLB"e 
[lUl 2] DASD byy 9lz*tt~Zm*<D7<m*}&ft 

[mi 3] mi 2^^— ^-c«ffi-rsaflij<oKW(o« 

[Ell 4] Ell 2cOx-^u-C«ffi1-5«I'Jotft^<D- 

[eii 5] eii 2<Dr-zfji'-cmm-rz&M<n®.w<D- 

[Ell 6] ^^BE^H4^-^«IS«lte«r«fo-J!Jcffi!Hc 

m^lft^] 

1 -R^Dtyt 

2 Attl^JERP 

3 -^tets^^B 

4 — J^DASD 

5 r^^niryi^ 
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